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Executive Summary (EN)

The aim of Deliverable 3.1 (D3.1) concerns the development of the “Joint
STEAM Curriculum in Special Education” that would be used for reinforcing
and supporting the professional development of educators (both in-service
and prospective teachers) on how to fully exploit the benefits of STEAM
frameworks and approaches in enhancing the inclusion of learners with mild
disabilities in the mainstream classroom. The deliverable begins with an
introductory note, followed by the theoretical foundations that the proposed
curriculum builds upon, and continues with the presentation of the
methodology that was followed for its design and development. The resulting
outcome is the “Joint STEAM Curriculum in Special Education” that splits in
three consecutive phases based on the type, format, structure, and content of
the training materials that will be developed following the principles of the
proposed curriculum. The three phases are as follows:
1. Phase 1. Massive Open Online Course (MOOC) delivered in an
asynchronous online setting;
2. Phase 2: Blended learning program, delivered in both synchronous and
asynchronous settings;
3. Phase 3: Teachers’ exchange programs, delivered in synchronous
learning settings with physical presence of all participants and tutors.

In each training phase, we aim to progressively enhance teachers'
understanding and skills in promoting various inclusive STEAM educator
competences, as outlined in the D2.2 "STEAM Educator Competence
Framework and Profiles for Special Needs" (Sakellaropoulou et al., 2023).
These competences are tailored to specific areas and are presented within
the diverse roles that an Inclusive STEAM educator may undertake. Different
learning pathways are suggested to be followed during the enactment of the
curriculum depending on participants’ background knowledge, professional
expertise, and different needs. For each phase of teacher training that the
curriculum will be enacted, analytical descriptions about the thematic areas
and the associated modules are provided, followed by providing information
about the content and emphasis of each module in terms of addressed needs
and the accompanied competences that would be fostered, the duration and
the hours of effort by the participants that are foreseen for its implementation.

D3.1 “Joint STEAM Curriculum in Special Education" concludes with the
future steps that will be followed, given that the work undertaken in the
context of this deliverable goes hand in hand with thework foreseen in D3.2
“Training Programme for STEAM in Special Education”.
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Executive Summary (GR)

O oT1oxog Tou lNapadotéou 3.1 agopd OTnNV AVATITUEN Tou «EvoTtroinuévou
Mpoypduparog 2moudwv STEAM otnv EIdIkA Aywyri», TO oOT0i0 Ba
XpnoigotroinBei  yia TV €vioxuon KAl UTTOOTAPIEN TNG  ETTAYYEAUOTIKAG
QVATITUENG TWV  EKTTAIDEUTIKWY (TOOO TWV €V €veEPyEid OCO Kal  TWV
TIPOUTTNPECIOKWY EKTTAIDEUTIKWY) OXETIKA ME TOV TPOTTO UE TOV OTTOIO PTTOPOUV
va aglotroinBouv Ta 0QEAN Twv TTAQICIWV Kal Twv TTpocctyyiocewv STEAM yia
TV evioxuon TnG éviaéng Twv HaBNTWV/TPIWV WE ATTIEG AVATINPIEG OTNV
Kavoviki TaEn. To TapadoTéo EeKIVA PE Eva el0aywyIkO onuEiwpa, akoAoubei n
BewpnTikr BeheAiwon OTNV OTToia OTNPICETAl TO TTPOTEIVOUEVO TTPOYPAUKA
OTTouUdWV KAl ouvexiCel Pe Tnv  TTapouciacn Tng MeBodoAoyiag TTOU
akoAouBninke yia Tov oxedIAQOPO Kal TNV avamTué Tou. To TTaPAYOUEVO
atmmotéAeopa agopd oto "Evotroinuévo lMpodypapua Zmoudwv STEAM oTtnv
EidIk Aywyn", 10 otroio xwpiletal o€ TPEIG OIODOXIKEG QPACEIS PE PAON TOV
TUTTO, TN HOPPN], T OOUNA Kal TO TTEPIEXOMEVO TOU EKTTAIOEUTIKOU UAIKOU TTou Ba
avaTrTuxOei, akoAouBwvTag TIGC apxEG Tou TTpoTeivouevou lNpoypduuatog. Ol
TPEIG PACEIG £XOUV WG EENG:

1. ®don 1: Madikd avolkTé d1adIkTuakd padnua (MOOC) TTou TTapéxETal

o€ aoUyXpovo B1adIKTUaKO TTEPIBAAAOY,

2. don 2: Tlpoypauua HIKTAG MAEBNONG, TOU TTOPEXETAI TOOO OF
oUuyxpovo 600 Kal 0€ aoUyXpovo TTEPIBAAAOY,

3. ®don 3: MNpoypdupata avtaAAaynG EKTTAIBEUTIKWY, TTou TrapadidovTal
og ouyxpova TreEPIBAANOVTa uAdBnong PE QUOIKN TTapoudia OAwvV Twv
OUMMETEXOVTWY KaI EKTTAIDEUTWV.

Kd&Be @don NG €mMPOPPWONG ETTIKEVTPWVETAI OTN OTTEIPOEId avAaTTTUgn TNG
yvwong Kal Twv OeCIOTATWY TWV EKTTAIBEUTIKWY YIa TNV Trpowbnon Twv
IKAVOTATWY  Kal  POAWV OXETIKWV MeE Tnv ekmaideuon STEAM  xwpig
ATTOKAEIOPOUG, OTTWG opidovtal oT1o [Mapadotéo 2.2 "lMAaioI0  IKAVOTATWVY
ektTaIdeuTikwyv STEAM". TMpoteivovTal OIOQOPETIKEG PaBNOIaKES SIadPOES
TToU Ba akoAouBnBouUv KATa TNV EQAPUOYI TOU TTPOYPAPUATOS, avAAoya PE TO
YVWOTIKO UTTOROBPO TWV CUUMPETEXOVTWY, TNV ETTAYYEAUATIKN EUTTEIPIO KAl TIG
OIaQOPETIKEG avAyKeS Tous. lNa kABe @daon TNG EMPOPPWONG OTO TTAAICIO TNG
omoiag Ba TeBei o€ e@apuoyny TO TTPOYPAUUA  OTTOUBWY, TIAPEXOVTAI
QVOAUTIKEG TTEPIYPAPEG OXETIKA HE TIGC BEPATIKEG TTEPIOXEG KAl TIG OXETIKEG
EVOTNTEG, EVW OTN CUVEXEID TTAPEXOVTAI TTANPOPOPIES YIA TO TTEPIEXOMEVO KAl
TNV €u@acn KABe evoOTNTAG O€ OXEON ME TIC AVAYKES TTOU avTieTwTTi(ovTal,
KaBwg Kal OTIG IKaveTNTEG TTou Ba TTpowBnBouyv, Tn dIGPKEIQ Kal TOV QOPTO
gepyaciag TTou TTPORAETTETAI VO Q@IEPWOOUV Ol CUMMPETEXOVTEG KATA Tn
OUJMETOXH TOUG O€ QUTO.

To MMapadotéo 3.1 oAokAnpwverar pe Ta PEAAOVTIKG BApaTa TTOU  Ba
akoAouBbnbouv, dedopévou OTI o1 epyacieg TTou avaAauBdvovTtal oTo TTAQICIO
Tou TTapovTog Mapadotéou ocuuBadifouv Pe TIC epyaaciec TTou TTPORAETTOVTAI
oT1o lMapadoTtéo 3.2 «[Mpdypaupa Ektraideuong Zmmoudwv STEAM otnv EIdIKN
Aywyn».
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Executive Summary (BG)

Llenta Ha Pesyntar 3.1 (D 3.1) kacae paspabotBaHeTo Ha "CbBMeCTHa
yyebHa nporpama STEAM B cneuuanHoto obpasoBaHue", KOATO Lie ce
N3nosn3Ba 3a ykpensaHe W rnognomaraHe Ha npodecruoHanHoTo pasBuTue Ha
yuntenute (KakTo Ha Beve MpakTMKyBalumMTe, Taka M Ha Obaewmte yuntenm)
OTHOCHO TOBa KaK [a ce W3nonseaTt MbiHoUeHHO npegumcTtBata Ha STEAM
pamMKuTe K nogxoguTte 3a nogobpssaHe Ha npuobLiaBaHEToO Ha yyawuTe ce ¢
yMepeHu 3aTpygHeHuUst B y4eHeTo B obuwata knacHa crad. MartepuansT
3ano4ysa ¢ yBogHa benexka, nocrnegsaHa OT TEOPETUYHUTE OCHOBU, HA KOUTO
ce oOcHoBaBa npeanoxeHata YydebHa nporpama, U npoabikaBa C
npegcraBsHe Ha wu3bpaHaTa MeTogonorusiTa 3a HEWHOTO MNPOEKTUPaHe U
paspabotBaHe. [lonydyeHusat pesyntat e "CbBmecTtHa STEAM y4yebHa
nporpama B crneumanHoto obpasoBaHME", KOATO Cce pasgensd Ha Tpu
nocrniegoBatenH etana Bb3 OCHOBa Ha Buga, dopmara, CTpykTypata u
CbAbpPXaHNETO Ha y4yebHUTEe MmaTtepmanu, KouTo we ObaaTt paspaboTeHu,
cnegBanku NpUHLMNUTE Ha NpeanoxeHarta y4ebHa nporpama. Tpute dasm ca,
KakTo crnefga:

1. ®aza 1: MacoB otBopeH oHnavH kypc (MOOC), npoBexgaH B
aCMHXPOHHA OHNaWH cpeaa;

2. ®asza 2: lporpama 3a cmeceHO obyyeHue, npegocTaBsHa KakTo B
CUHXPOHHA, Taka 1 B aCMHXPOHHA cpeaa;

3. ®asza 3: lNporpamn 3a oOMeH Ha npenogaBaTenu, NpPeaocTaBsHU B
CUHXpPOHHA Yy4ebHa cpega C (OU3NYECKO MPUCHCTBME HA BCUYKM
y4yacTHMUM 1 NpenogasaTtenmu.

Bcska asa Ha obyyeHneTo ce hokycmpa BbpXy CNMpanoBUAHOTO pa3BuTUeE
Ha pa3bMpaHEeTO M YMEHUSITA Ha yYnTenuTe 3a HacbpyaBaHe Ha pasnUyHUTE
KOMMeTeHumMn n ponu Ha npuobwasawms STEAM neparor, Kakto e
onpeaeneHo B Pesyntat D2.2 "Pamka 3a komneteHumn Ha STEAM neparora”
(Sakellaropoulouetal., 2023). NMpeanarat ce pasnUyHN NbTULLA Ha 0ByYeHue,
KOMTO Aa ce cnegsart no BpeMe Ha BbBeXOaHeTo Ha yyebHaTa nporpama, B
3aBMCUMOCT OT MpeaBapuUTENHUTE 3HaHWs, NPOdECUOHANHNA OnnUT U
pasnuyHuTe NOTPeOHOCTM Ha yyacTHUUKUTE. 3a BCeKn eTan oT 0bydeHneTo Ha
yuntenuTte, B KOMTO We 6bae BbBeaeHa B AencTBue yvyebHarta nporpama, ca
npeacTtaBeHn aHanUMTUYHM ONMMCaHUA 3a TeMaTu4yHUTE 06nacTn u CBbp3aHUTe
C TAX Moaynu, nocnegBaHM OT MpeaocTaBAHe Ha MHgopmauma 3a
CbAbPXAHNETO M aKLUEHTa Ha BCEKM MOAyN MO OTHOLLUEHME Ha agpecupaHuTe
noTtpebHOCTM U CbNbTCTBAWUTE KOMMETEHTHOCTW, KOMTO We 6baar
HaCbpYeHU, NPOOABLIPKUTENHOCTTA M YaCOBETE YCUNNA Ha YY4aCTHULMTE, KOUTO
ca npeaBuaeHN 3a HErOBOTO U3NbITHEHME.

D3.1 3aBbpuBa ¢ 6baeLwmTe CTbNKK, KOUTO e 6baaTt cneaBaHu, KaTto ce uma
npegsua, Yye pabortaTta, npegnpuerta B KOHTEKCTA Ha TO3M AOKYMEHT, BbpBU
pbKa 3a pbka ¢ paboTara, npeasmaeHa B D3.2.
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Executive Summary (SP)

El objetivo de la entrega 3.1 es el desarrollo del "Plan de estudios STEAM
conjunto en educacion especial" que se utilizaria para reforzar y apoyar el
desarrollo profesional de los educadores (tanto en servicio como futuros
profesores) sobre como explotar plenamente los beneficios de los marcos y
enfoques STEAM para mejorar la inclusion de los alumnos con
discapacidades leves en el aula ordinaria. El entregable comienza con una
nota introductoria, seguida de los fundamentos tedricos en los que se basa el
plan de estudios propuesto, y continla con la presentacién de la metodologia
que se siguid para su disefio y desarrollo. El resultado es el "Curriculo
STEAM conjunto para Educacién Especial" que se divide en tres fases
consecutivas basadas en el tipo, formato, estructura y contenido de los
materiales formativos que se desarrollaran siguiendo los principios del
curriculo propuesto. Las tres fases son las siguientes

1. Fase 1: Curso en linea masivo y abierto (MOOC) impartido en un
entorno en linea asincrono;

2. Fase 2: Programa de aprendizaje combinado, impartido tanto en
entornos sincronos como asincronos;

3. Fase 3. Programas de intercambio de profesores, impartidos en
entornos de aprendizaje sincrono con presencia fisica de todos los
participantes y tutores.

Cada fase de la formacion se centra en el desarrollo en espiral de la
comprensién y las habilidades de los profesores para promover las diferentes
competencias y funciones del educador STEAM inclusivo, tal y como se
definen en el "Marco de competencias del educador STEAM" D2.2. Se
sugieren diferentes itinerarios de aprendizaje a seguir durante la puesta en
practica del plan de estudios en funcion de los conocimientos previos, la
experiencia profesional y las diferentes necesidades de los participantes.
Para cada fase de la formacion del profesorado en la que se pondra en
practica el plan de estudios, se proporcionan descripciones analiticas sobre
las areas tematicas y los modulos asociados, seguidas de informacion sobre
el contenido y el énfasis de cada mddulo en términos de las necesidades
abordadas y las competencias acompafiadas que se fomentarian, la duracién
y las horas de esfuerzo de los participantes previstas para su aplicacion.

D3.1 concluye con los pasos futuros que se seguiran, dado que el trabajo
emprendido en el contexto de este entregable va de la mano del trabajo
previsto en D3.2.
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Introduction

A major priority of SpicE project is to foster primary education teachers’ ability
to implement effective STEAM instruction for protecting students with Mild
Disabilities (Special Education) from educational and social exclusion. In
doing so, STEAM is used both as the means and as the purpose for enabling
a much-needed shift in Special Education in Primary Education both at an in-
service and pre-service level. To address this priority, Work Package 3, that
concerns the professional development of STEAM special educators, builds
upon the work accomplished in the context of Work Package 2 for the
attainment of four major objectives pertaining to the following:

e development of a Joint STEAM Curriculum for Special Education;

e development of a STEAM Training Programme for Special Education;

e development of educational material for the training programme; and

e development of a Virtual Learning Environment (MOOC and OER
library) to support the training programme.

Deliverable 3.1 (D3.1) pertains to the first objective, the development of a
Joint STEAM Curriculum for Special Education. For the purposes of this
deliverable, we first performed a literature review on topics related to STEAM
and Inclusive education theoretical foundations and frameworks, in-service
teachers’ professional development and pre-service teachers ‘initial training in
STEAM and Inclusive Education contexts, needs of pre-service and in-service
teachers in the context of inclusive STEAM education, format and structure of
teacher professional courses with an emphasis on the potential of
synchronous, asynchronous and blended learning training courses. The
outcome of the literature review serves as the theoretical foundations that the
Joint STEAM Curriculum for Special Education would be grounded on and is
presented in the subsequent chapter.

10
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Background for the Joint STEAM Curriculum in
Special Education

STEAM (Science, Technology, Engineering, Arts, and Mathematics) education
was introduced as an innovative pedagogical approach during the “Americans
for the Arts-National Policy” roundtable discussion in 2007, in recognition of
the need to enhance student engagement and proficiency in the fields of
Science, Technology, Engineering, Art and Mathematics (Perignat & Katz-
Buonincontro, 2019). The educational framework first referred to as STEM
aimed to provide students with the necessary knowledge and skills in these
areas to equip them for further education and professional opportunities in
STEM-related sectors (Dejarnette, 2018). The integration of Arts in STEM
subjects modified the acronym to “STEAM” education that aimed to enhance
students' creative thinking skills, engagement, problem-solving abilities, and
improve their cognitive skills (Colucci-Gray et al., 2017; Quigley et al., 2017).
STEAM has emerged as a prominent pedagogical approach in response to
the demand for new skillsets among future citizens in both national and
international economies and workplaces (Singh, 2021). Through the
implementation of STEAM education, students have the opportunity to
engage in technology-driven learning experiences that integrate open-ended
work with an emphasis on the arts, with the aim of cultivating a sense of
empowerment, inventiveness, and confidence among learners. This approach
demonstrates significant advantages for marginalised populations, including
women, minorities, and underprivileged communities, as it empowers them
with the essential competencies and attitudes to effectively navigate the
challenges they may encounter in their future pursuits (Tomar& Garg, 2020).

However, given that STEAM education has emerged as a recent development
within the last decade, it presents significant challenges for educators (Herro
et al., 2019), both pre-service and in-service, particularly in their endeavour to
respond to the diverse needs of their students (Beaton et al., 2021). The
implementation of STEAM in educational settings presents a number of
challenges, as educators have reported encountering issues related to
multidisciplinary co-operation, increased workload, and a comprehensive
grasp of the principles underlying STEAM integration (Boice et al., 2021), as
well as supporting students with mild disabilities. The inclusion of students
with mild disabilities in mainstream classrooms has become increasingly
prevalent. However, this practice carries the potential risk of marginalising

11
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these students due to their struggles in meeting the conventional standards of
academic aptitude as defined by schools (Hickey, 2020). It is imperative for
educators to prioritise the establishment of equal opportunities, active
engagement of students, collaborative endeavours, all while delivering
education of the highest standard (Arvelo-Rosales et al., 2021). Global policy
documents and educational reforms call for 21st century skills in order to
prepare students to navigate the complexities of modern societies (Kennedy &
Sundberg, 2020). Educators are essential to the implementation of
educational reforms, and a number of researchers have emphasised that
teachers require guidance to accomplish this (Darling-Hammond et al., 2017).
Hence, it is crucial that primary school educators acquire enough training and
develop the necessary skills to successfully address diversity and promote the
advancement of STEAM education and the implementation of inclusive
educational practices.

UNESCO (2009) provides the following definition for Inclusion:

“Inclusion is thus seen as a process that enables due account to be taken of
the diversity of needs of all children, youth and adults through increased
participation in learning, cultural and community activities, as well as reducing
exclusion from and within the sphere of education, and ultimately ending
exclusion” (p. 9).

In the given context, the significance of teacher training cannot be overstated
in terms of addressing the diverse needs of students and fostering inclusivity.
It is primarily the responsibility of teachers to choose and apply effective
strategies that cater to the requirements of their students. Consequently, there
is a growing demand for educators to establish educational environments that
foster engaging instructional and learning experiences for all students
(Lindner & Schwab, 2020). For the successful implementation of STEAM
educational practices that consider the inclusion of all students, it is crucial to
prioritise the initial training of prospective teachers, as well as in-service
teachers. This training should equip them with the necessary tools and
strategies to effectively cater to the educational needs of all students,
irrespective of their individual characteristics (Arvelo-Rosales et al., 2021).

Despite the limited body of research on the topic of STEAM education for
students with mild disabilities, researchers have begun to demonstrate
increased interest in incorporating strategies to address the unique
requirements of these students within instructional frameworks. Ensuring
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equitable educational opportunities for students with mild disabilities
necessitates the provision of comprehensive training for both pre-service and
in-service teachers. This training should focus on cultivating 21st century skills
and employing pedagogical strategies that are suitable for their cognitive
abilities within classroom settings (Cevik et al., 2022).

The needs of pre-service and in-service teachers in the
context of inclusive STEAM education

Over the past several decades, there has been an increase in interest in the
acquisition of skills that are in high demand in 21st-century society,
necessitating a comprehensive overhaul of the educational system that
integrates technology, creative thinking, and problem-solving into primary
education settings (Karakoyun & Lindberg, 2020). Teachers play a vital role in
moulding students' potential to become agents of a sustainable future (Leal
Filho et al., 2018).

The readiness of educators is a significant barrier encountered during the
implementation of STEAM education (Moghal et al., 2020). According to Abell
(2013), pre-service teachers require subject matter knowledge, pedagogical
content knowledge, and competence in order to effectively address and
implement STEAM education in their future classrooms. Future educators
have strong ingrained attitudes and intentions regarding integrating the
teaching of STEAM education in their future classroom (Kurup et al., 2019).
One notable challenge faced by pre-service teachers is their low
comprehension of the interconnectivity required to successfully include
science, mathematics, engineering, technology, and art into pedagogical
practices that address STEAM education within real-life situations. The study
by Moghal et al. (2020) examined the perceptions of pre-service teachers
towards the implementation of STEAM education. The findings indicated that
the participants had a lack of comprehensive understanding of the
components and requirements of teaching STEAM or integrating STEAM into
the current curricular framework, resulting in the lack of optimism over the
successful implementation of STEAM education. These aspiring teachers
require targeted professional development opportunities to effectively acquire
the necessary knowledge and skills in this domain, resulting in the
improvement of their capacity to effectively impact students' potential for
maximum achievement (Van Mieghem et al., 2020).
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Regarding in-service teachers, research on the implementation of inclusive
STEAM education has identified several significant obstacles faced by
teachers. These include the time-consuming and challenging nature of lesson
planning, difficulties arising from the absence of appropriate instructional
materials, and a lack of expertise and confidence in STEAM education
(DiFrancesca et al., 2014; Lim & Oh, 2015).

Furthermore, as far as fostering inclusive teaching is concerned the recent
meta-analysis by Dignath et al. (2022) pointed out that pre-service teachers’
self-efficacy to teach inclusive classrooms were significantly higher than those
of in-service teachers, which indicates that many novice teachers, due to their
inexperience, hold rather unrealistic beliefs about their competence in relation
to inclusive teaching. Given that increases in self-efficacy are likely to lead to
the formation of more positive cognitive and emotional appraisals, and that
can increase the likelihood that teachers engage in inclusive practices
(Savolainen et al., 2020), there is a need to support teachers, especially in-
service teachers, in order to enhance their belief in their own capabilities to
effectively implement inclusive practices.

Teachers have a pivotal role in the achievement of educational objectives. In
order to initiate the implementation of inclusive STEAM education in
classrooms, it is imperative to prioritise the training of educators in inclusive
STEAM practices and ideas. The acquisition of professional learning should
result in the development of professional knowledge and competencies that
enable educators to effectively address STEAM subjects in their future
instructional practices (Berry et al., 2008), while catering for the diverse needs
of their students (Beaton et al., 2021). The existing framework for inclusive
STEAM education on a global scale exhibits deficiencies in terms of current
practices, education goals, and policies. In this educational landscape, it is
evident that both pre-service and in-service teachers may possess
misunderstandings and encounter challenges when it comes to effectively
implementing inclusive STEAM education. Consequently, there is a pressing
need to explore and identify a suitable educational method for educating
teachers in the realm of inclusive STEAM education.

To address this challenge, in the context of the SpicE project, a
comprehensive analysis was presented in D2.1 “Gap Analysis” (University of
Macedonia, 2023), regarding the needs of both pre-service and in-service
teachers with regards to Inclusive STEAM/STEM education. An online survey
was conducted using questionnaires among pre-service and in-service
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primary school teachers from the four participating countries, namely Bulgaria,
Cyprus, Greece, and Spain. The findings of the study revealed the need for
developing more in-depth understanding of STEAM Education, Inclusive
Education, and Inclusive STEAM Education among pre-service and in-service
primary school teachers. Additionally, it highlighted the considerable
requirement for additional training in these areas. All the requisite needs and
challenges identified in D2.1 along with those identified in the literature review
conducted in the context of D2.2. were categorised and aligned with the
roles of educators that had been presented in the “STEAM Educators’
Competence Framework and Profile” of the STEAMonEDU project
(Spyropoulou & Kameas, 2021). The outcome of this approach yielded a first
indication of the needed competences’ areas, as well as the specific
competences and competences’ statements that should be incorporated into
the framework of the SpicE project (see D2.2 “STEAM Educator Competence
Framework and profile(s) for Special Needs” for more details).

Synchronous, Asynchronous and Blended
Learning Training Courses

According to Zagouras et al. (2022), currently, the field of education is going
through a time of transition: from the traditional, face-to-face teaching model
to new teaching and learning models that employ modern pedagogical
approaches, make use of technological advances, and respond to
contemporary social demands. Due to a number of factors, including the
recent COVID -19 pandemic, there appears to be a growing preference for
technology-enhanced distance learning over traditional face-to-face
education, with a notable increase in its use. In addition, the Blended Learning
model is characterised as a pedagogical approach that combines both online
and face-to-face instructional methods (Graham et al., 2014).

Teacher training courses can be delivered through different methods: a)
traditional face-to-face instruction, b) remote instruction using synchronous
and/or asynchronous teaching and learning methods with the aid of digital
technologies (online learning), or ¢) a combination of the aforementioned
approaches/models (blended learning). While there have been several studies
examining the implementation of face-to-face and online teacher professional
development courses (e.g., Haug & Mork, 2021; Powell & Bodur, 2019), there
is a limited amount of research available on the topic of blended learning. The

15

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily
reflect those of the European Union or the European Education and Culture Executive Agency (EACEA). Neither the European
Union nor the granting authority can be held responsible for them.



Co-funded by the
Erasmus+ Programme
of the European Union

D3.1 Joint Curriculum for STEAM in Special Education

wwwwwwwwwww nanRHn

Speclal EduCation STEAM Academy

study conducted by Zagouras et al. (2022) focused on a comprehensive in-
service teacher training programme that has been implemented in Greece for
over a decade (i.e., B-Level ICT Teacher Training). The authors of the study
performed a comparative analysis of the traditional face-to-face training model
and the blended training approach. The research findings indicated that
teachers who engaged in blended learning teacher training programmes
demonstrated superior performance compared to those who participated in
traditional teacher training programmes. This aligns with existing research that
suggests blended learning provides a slight advantage in terms of overall
teacher success and withdrawal rates (Dziuban et al., 2018). In addition, the
fact that the training activities in the blended training model were designed in
a way that allowed a satisfying continuation and a strong link between face-to-
face training sessions and synchronous distance training sessions with
asynchronous activities contributed to teachers' improved performance in the
blended training model. Overall, teachers viewed the blended learning model
in teacher education as an interesting innovation that sparked their interest
(Zagouras et al., 2022).

As part of the STEAMonEdu Erasmus+ project, a training program including a
Massive Open Online Course (MOOC) and a blended course was designed
and developed based on the competence framework for STEAM educators.
This training program addressed to educators and managers/directors at all
levels of education, which addresses their need to understand, adapt, apply,
and create modern STE(A)M educational procedures and practices that
enhance the effectiveness and acceptance of short- and long-term
educational processes. The STEAMonEdu MOOC, running for six weeks with
an added introductory week, concluded in August 2021. 1,100 registered and
800 starting the course while, 229 participants achieved evaluations above
75%, highlighting its effectiveness. More than 100 participants wished to
continue with the blended learning course. Feedback from participants
showed strong appreciation for gaining new skills, knowledge, and access to
resources (Spyropoulou et al., 2022).

In the study conducted by Boice et al. (2021), the authors described the
GOSTEAM@Tech teacher training programme, which consisted of a 5-week
summer professional development course. This programme was further
supported by ongoing financial, material, and pedagogical help provided
throughout the academic year. The establishment of this comprehensive
support system was made possible by a joint endeavour including educational
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institutions, a university, and community-based groups. The inception of the
professional development course was undertaken jointly by educators and
innovators, who started their involvement by successfully completing a 10-
hour online course on Project-Based Inquiry Learning. The curriculum
included introductory literature and promoted discourse around Problem-
Based Inquiry Learning and effective practices in STEAM educational
environments. One of the primary aims of this course was to provide
participants with a shared vocabulary and pedagogical approaches as they
gained expertise across their own disciplinary domains. The researchers
employed authentic scenarios to expand disciplinary boundaries and facilitate
the creation of innovative knowledge. The researchers support that the
efficacy of STEAM professional development can potentially be augmented
through the incorporation of collaborative planning sessions involving
educators from diverse disciplines, the adoption of a shared pedagogical
framework such as Problem-Based Inquiry Learning, and the provision of
practical hands-on experiences that enable teachers to actively participate in
STEAM learning.

The objective of Wang and Wang's study (2021) was to conduct a
comparative analysis between synchronous and asynchronous learning within
the realm of online science teacher preparation. A total of 145 pre-service
science teachers were divided into four distinct groups, each assigned to a
specific mode of contact. Group 1 engaged in face-to-face interaction, Group
2 participated in synchronous engagement through online meetings, Group 3
experienced asynchronous interaction through online forums, and Group 4
engaged in independent work without any kind of connection. The findings
indicated that the two groups that engaged in synchronous engagement
(Group 1 and Group 2) had superior performance compared to the group that
engaged in asynchronous interaction (Group 3) and the group that had no
interaction (Group 4) in terms of social presence, cognitive presence, and
science instruction. The presence of synchronicity had a positive correlation
with the pre-service teachers' engagement with their peers, which resulted in
improved interaction with the educational material. Interaction and
collaboration are crucial for adult learners (Peterson et al., 2018; Vrasidas &
Zembylas, 2004) because they promote social aspects of learning through
engagement in learning communities. Holmes et al. (2010) investigated
teachers' perceptions of the structural efficacy of an online professional
development experience, revealing that teachers valued multiple forms of
interaction with colleagues and learning communities. Teachers asserted the
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importance of interaction, feedback, and synchronous discussions, as well as
the need for teacher, social, and cognitive presence to promote learning.
According to Scott and Scott (2010), social aspects function as “glue” (p. 181)
in professional development communities, as interaction and collaboration
promote engagement for all learners. These results align with previous
research indicating that synchronous learning is more beneficial than
asynchronous in fostering learners’ social presence and engagement
(Peterson et al., 2018).

Overall, the efficacy and significance of professional development for teachers
is closely linked to their degree of involvement in the process, which is
characterised by active engagement in teaching, modelling, supporting, and
assessing student learning (Desimone, 2009). Furthermore, it is important for
stakeholders to consider the incorporation of technology, pedagogy, and
content when implementing teacher professional development. Additionally, it
is crucial to recognise that teachers are professional adults with unique
learning needs (Powell&Bodur, 2019). This alignment of constructs is crucial
in addressing the needs of adult learners and promoting the attainment of
learning objectives that facilitate effective teaching and learning.
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The Methodology for Developing the Joint STEAM
Curriculum in Special Education

The Joint STEAM Curriculum in Special Education aims at reinforcing and
supporting the professional development of educators (both in-service and
prospective teachers) on how to fully exploit the potential of the benefits of
STEAM frameworks and approaches in enhancing the inclusion of learners
with mild disabilities in the mainstream classroom. The development of the
Joint STEAM Curriculum in Special Education, which is built heavily on the
grounds of the work developed in the context of WP2, namely D2.1“Gap
Analysis” (University of Macedonia, 2023), D2.2 “STEAM Educator
Competence Framework and profile(s) for Special Needs” (Sakellaropoulou et
al., 2023), and D2.3 “Education Framework for STEAM in Special Education”
(Agaliotis & Kartasidou, 2023), was carried out in three phases(see Figure 1)
described in the subsequent sections.

Phase 2:
~ Phase 1: Selection and
identification of alignment of
teachers’ needs for competences and
each segment of the educator roles to
training program learning pathways
and teachers' needs

Phase 3:

Review of the
curriculum by
[SETIETE

Figure 1: The phases and deriving outputs of the methodology for developing
the Joint STEAM Curriculum in Special Education

Phase 1: Identification and purposeful selection of teachers’
needs

The starting point of any curriculum development should be the
acknowledgement of individuals’ background regarding their existing
knowledge, understandings, and needs of a topic under study, and
subsequently addressing these in the context of the curriculum activities that
will be developed. For developing the training program of the SpicE project,
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both pre- and in-service teachers’ needs about STEAM education, Inclusive
Education, and STEAM for Inclusive/Special Education were extracted from
D2.1 “Gap Analysis” (University of Macedonia, 2023). Specifically, teachers
were asked to express the status regarding their experiences and needs
about the aforementioned topics in the questionnaire that was developed and
administered to them in the context of D2.1. A list of these needs as extracted
from this preceding work is provided below (see Table 1).

Table 1: Pre- and in-service teachers merged needs as reported in D2.1
Teachers’ Needs

e PRACTICAL SOLUTIONS FOR INCLUSION. To know practical solutions
for the educational inclusion of students with mild disabilities.

e SPECIFIC METHODOLOGY. Training in teaching methodologies for pupils
with mild disabilities. On this point, in the survey, the active teaching staff in
the different countries acknowledged that they lacked sufficient knowledge
of teaching methodology for pupils with mild disabilities.

e STEAM IN DAILY SCHOOL PRACTICE. To learn about ideas for
incorporating STEAM education into everyday school practice.

e THE POTENTIAL OF STEAM IN INCLUSION. Acquire competences to
know how to use STEAM education as a context for including students with
mild disabilities in general classroom learning activities.

e ADAPT THE SCHOOL CURRICULUM. To know the ways of adapting the
general school curriculum to the needs of pupils with mild disabilities.

e STEAM INTEGRATED CLASSES. To learn about methods of organizing
integrated STEAM classes.

e THE SCHOOL PROGRESS OF PUPILS. Learning procedures to
determine the school progress of all pupils.

e SPECIALITY STEAM FIELDS. Training in teaching methodologies for each
of the STEAM fields.

e INTEGRATING LEARNING OBJECTIVES. Integration of multiple learning
objectives from different content areas.

e THEORETICAL TRAINING IN STEAM. To know the theoretical
background of STEAM education.

e ASSESSMENT OF STUDENTS WITH MILD DISABILITIES. To know
methods of educational assessment of students with mild disabilities.

Given that there were commonalities among the needs expressed by pre- and
in-service teachers, we proceeded with identifying the ones that were
common among pre- and in-service teachers for developing the MOOC
training program. The MOOC training program concerns the first phase of the
training that aims at helping teachers to develop foundational understandings
with regard to STEAM education, Inclusive and Special education and
Inclusive STEAM education (see chapter 5 for more details).For the second
phase of the training program, which is the Blended Learning Course (see
chapter 6 for more details)we considered the discrete needs of in-service and
pre-service teachers, along with their classification along levels of priority
(high priority, priority, low priority) that was performed by the SpicE consortium
members (see Table 2) for tailoring the courses with respect the two different
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groups of teachers. For the Mobility Program which is the third phase of the
SpicE training program (see chapter 7 for more information), the needs that
could be addressed based on the expertise of the hosting organizations and
the country-specific practices relevant to Inclusive STEAM education that
could be explored were selected. These methodological steps resulted to the
generation of the learning pathways of the SpicE training program. More
information about the learning pathways is provided in the next chapter.

Table 2: Levels of priority of in-service and pre-service teachers’ needs
clustered by consortium members as reported in D2.1.

In-service teachers

High priority Priority Less priority
Practical solutions for Adapt the school Specialty in STEAM
inclusion curriculum fields
STEAM in daily school STEAM integrated classes Integrating learning
practice objectives
Specific methodology Theoretical training in

STEAM
The potential of STEAM
in Inclusion
The school progress of
pupils

Assessment of students
with mild disabilities
Pre-service teachers

High priority Priority Less priority
Practical solutions for The potential of STEAM in  STEAM in daily school
inclusion inclusion practice
Specific methodology The school progress of Adapt the school

pupils curriculum
Theoretical training in STEAM integrated
STEAM classes
Specialty in STEAM
fields

Assessment of students
with mild disabilities
Integrating learning
objectives

Phase 2. Selection of teachers’ competences and alignment
with teachers’ needs

After the identification of teachers’ needs with respect to STEAM education,
Inclusive/Special Education, and STEAM for Inclusive/Special Education we
reviewed the “STEAM Educator Competence Framework and Profiles for
Special Needs” reported in D2.2 (Sakellaropoulou et al., 2023) with the
express purpose of selecting, matching, and aligning teachers’ competences
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with teachers’ needs and the deriving learning pathways of the training
program. This was a step of pivotal importance, given that the development of
teachers’ competences that are foreseen to be fostered during the
implementation of the teacher training program would enrich their professional
expertise on how to use STEAM education as a vehicle for enhancing the
inclusion of students with mild disabilities in the mainstream classroom.
Additionally, through the development of these competences, it is foreseen
that teachers will develop in unison the following roles as reported in D2.2
(Sakellaropoulou et al., 2023):

1. Role 1: Educator as an Inclusive STEAM teacher- trainer- tutor, which
includes all the required educators’ competences during the
implementation of an Inclusive STEAM educational procedure;

2. Role 2: Educator as an Inclusive STEAM Education designer and
creator, which includes all the required educators’ competences related
to designing and creating Inclusive STEAM educational opportunities;

3. Role 3: Educator as an Inclusive STEAM Education orchestrator, which
includes all the required educators’ competences related to
coordinating and managing Inclusive STEAM procedures, resources,
and classrooms’ members;

4. Role 4: Educator as a community member, which includes all the
required educators’ competences related to interacting and engaging
with different Inclusive/ STEAM/ Inclusive STEAM communities and
applying policies; and

5. Role 5: Educator as a growing Inclusive STEAM professional, which
includes all the required educators’ competences related to their
continuous professional development and (self) assessment along with
the transferable and digital skills needed during Inclusive STEAM
activities.

Specifically, for Phase 1 that the MOOC will be implemented in an
asynchronous learning setting, we chose to cluster the competences that
relate to foundational understandings and skills that are needed for the
development of “Educator as an Inclusive STEAM teacher- trainer- tutor”
(Role 1). For Phase 2 that refers to the Blended Learning program and will be
delivered through synchronous and asynchronous settings, we chose to entail
competences that would help participants strengthening Role 1, and
competences that will scaffold them in developing Role 2 (“Educator as an
Inclusive STEAM Education designer and creator”), Role 3 (Educator as an
Inclusive STEAM Education orchestrator), and Role 4 (“Educator as a
community member). As mentioned in Phase 1, two different learning
pathways have been emerged concerning the blended learning course,
according to teachers’ readiness (one for in-service and one for pre-service
teachers) and hence, the competences were clustered accordingly.

Lastly, for Phase 3 that the teacher mobility training will take place, each
consortium university partner was invited to come up with a proposal of the
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teacher competences that can be fostered in the context of the training
program that will run at their universities. The themes that have been
suggested a priori in the Description of Work of SpicE project proposal
according to each partner university expertise were as follows:

e UoM-Teachers will acquire knowledge relating to using UDL for STEAM
in Special Education, instructional design, and Greek best practices.

e TUNI-Teachers will acquire knowledge relating to STEAM and Special
Education pedagogy while working with children with learning
disabilities and Bulgarian best practices.

e UA-Teachers will acquire knowledge relating to assessment and
optimization of in school STEAM in Special Education practices and
Spanish best practices.

e UCY-Teachers will acquire knowledge relating to curriculum design and
evaluation with respect to inquiry-based learning, STEAM and Special
Education and Cypriot best practices.

Additionally, consortium university partners were asked to make sure that
Roles 1,2, 4 and Role 5 (“Educator as a growing Inclusive STEAM
professional”) should be addressed in the context of their teacher training
proposals.

The communication for accomplishing this task was made via Basecamp
communication platform through the following message:

Partners’ anticipated contribution to the development of the Mobility
training program

According to the DoW, each partner has been assigned the responsibility to
develop and carry out a specialized course (four in total) during the mobility
training program as follows (see p. 111-112 of the proposal):

UoM-Teachers will acquire knowledge relating to using UDL for
STEAM in Special Education, instructional design, and Greek best
practices.

TUNI-Teachers will acquire knowledge relating to STEAM and Special
Education pedagogy while working with children with learning disabilities
and Bulgarian best practices.

UA-Teachers will acquire knowledge relating to assessment and
optimization of in school STEAM in Special Education practices and
Spanish best practices.

UCY-Teachers will acquire knowledge relating to curriculum design
and evaluation with respect to inquiry-based learning, STEAM and
Special Education and Cypriot best practices.

For the purposes of D3.1 (T3.1), partners (UoM, TUNI, UA, UCY) are kindly
requested to contribute to the development of the joint curriculum with
respect to the mobility program through following the next steps:

1. Review the list of needs presented in D2.1 “Gap Analysis”
2. Select the needs that are associated with the above-mentioned
course topic that has been assigned to you. You may also choose
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additional needs that can be addressed in the context of your
specialized course and are aligned to your own expertise, academic
background and country-specific good practices.

3. Choose the competences from the STEAM Education Competence
Framework and Profile(s) for Special Needs (see D2.2 in Basecamp)
that are associated with each of selected needs in Step 2. When
selecting the competences, make sure that you have already
performed a thorough review of the curriculum developed for the
MOOC and Blended Learning Courses (see draft version in
Basecamp) in order to choose competences that have not already
been addressed elsewhere. In case you select competences that
have already been incorporated in the MOOC/blended learning
program, it is important to ensure that these competences will be
addressed in more depth (e.g., if the learning objective was focused
on adapting specific content, you can choose to focus on
designing/evaluating content).

4. For the competences that you selected for each of the three days of
training, provide a description of the format of the course, along with
evaluation tools that you will utilize to collect feedback from
participants and monitor their learning.

5. Use the template provided in the Appendix [provided in the Annex 1
of this deliverable as well] when following the above-mentioned
steps. Please note that we added some suggestions at the end of the
Appendix that you can integrate into your proposal.

6. Submit your contribution for review to UCY by September 8", 2023.

7. UCY will review your contributions and provide feedback by
September 15", 2023.

8. Each partner will present his/her proposal during the Alicante
meeting (September 21-22, 2023) and receive feedback from the
whole consortium.

Co-funded by the
Erasmus+ Programme
of the European Union

After receiving and reviewing each partner university proposal for the teacher
training mobility program, we compiled it with the rest of the previous two
phasesof training proposals, and the first draft of the Joint STEAM Curriculum
in Special Education was ready for internal review.

Phase 3. Internal review of the emerged Joint STEAM
Curriculum in Special Education

Once the first draft of the Joint STEAM Curriculum in Special Education was
finalized, we contacted all consortium partners via Basecamp and asked them
to review the proposed -curriculum, make comments/suggestions, and
respond to the following questions:

e Are the selected competences/learning objectives relevant to the
needs selected?
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e Is the curriculum aligned to the educational policies of your country?

e |Is the number of competences/learning objectives distributed
appropriately (time and content-wise)?

e Are the competences appropriate for asynchronous (for the MOOC)
and synchronous learning contexts (for the blended learning)?

Partners’ comments and suggestions were taken into account during the first
round of revising and adapting the curriculum. When needed, online meetings
with specific partners were arranged for clarifications and resolving any
pending issues. The revised version of the curriculum was set out for a
second round of review during the consortium project meeting in Alicante (21-
22 of September 2023). The partners were asked to go through the revised
curriculum and check if they agree with the modifications made based on the
comments they provided, and to verify whether the suggested curriculum was
in line to their institutional and/or national policies and frameworks. The latter
task, which was accomplished through a google form (can be accessed here)
created for the purposes of collecting this type of information, would serve as
a valuable insight when designing the training program for the purposes of
T3.2(to be presented in D3.2) at a later stage.

In the sections that follow, we present the final version of the Joint STEAM
Curriculum for Special Education. The presentation begins with the learning
pathways of the training program, followed by analytic descriptions of the
MOOC, the blended learning program, and the exchange mobility program.
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The learning pathways of the training program

The teacher training program of the SpicE project consists of three sequential
training phases delivered in different settings:

1. Phase 1. Massive Open Online Course (MOOC) delivered in an
asynchronous online setting;

2. Phase 2: Blended learning program, delivered in both synchronous and
asynchronous settings;

3. Phase 3: Teachers’ exchange programs, delivered in synchronous
learning settings with physical presence of all participants and tutors.

Each type of training focuses on a spiral development of teachers’
understandings and skills for promoting the different Inclusive STEAM
educator roles as defined in the D2.2 “STEAM Educator Competence
Framework and profile(s) for Special Needs” (Sakellaropoulou et al., 2023). In
the Figure below, the roles that are fostered within each phase of the training
are presented. The roles that will be promoted in more depth during each
program are in bold letters.

The learning pathways that a learner can follow during this professional
development program are depicted in Figure 2. As mentioned in the
Methodology chapter, the learning pathways were generated based on the
affordances that each type of training program would offer to the participants,
teachers’ needs as expressed in the D2.1 “Gap Analysis” (University of
Macedonia, 2023), and the relevant literature (see chapter 2 for more details).
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Figure 2: The learning pathways of the SpicE training program

D3.1 Joint Curriculum for STEAM in Special Education
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1) Educator as inclusive STEAM teacher- trainer-tutor

2) Educator as an Inclusive STEAM Education designer &
creator

3) Inclusive STEAM Education orchestrator

4) Educator as a community member

5) Educator as a growing Inclusive STEAM professional
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Firstly, the MOOC will focus on scaffolding teachers in developing
foundational understanding and skills for becoming Inclusive STEAM
educators (see Chapter 5 for more details). The course is primarily addressed
to pre- and in-service primary school teachers but it will be open for
participation to all individuals who are interested in implementing or learning
about Inclusive STEAM education. The MOOC emphasizes on the role
“‘Educator as inclusive STEAM teacher- trainer-tutor” and incorporates the
development of competences relevant to the roles “Educator as an Inclusive
STEAM Education designer and creator” and “Educator as a community
member”.

For primary school teachers who are interested in continuing their
professional development and getting more in-depth via participating in the
blended learning program, there are two learning pathways available, based
on whether they are in-service or pre-service teachers. These two proposed
learning pathways emerged from the D2.1 “Gap Analysis” (University of
Macedonia, 2023) and the relevant literature which revealed that pre-service
and in-service teachers demonstrate and express different needs for training.
The blended learning course concerns all Inclusive STEAM educator roles,
with an emphasis on following roles: “Educator as Inclusive STEAM teacher-
trainer-tutor”, “Educator as an Inclusive STEAM Education designer and
creator”, “Inclusive STEAM Education orchestrator” and “Educator as a
community member”’. More information on the blended learning program is
provided in Chapter 6.

Some learners will be selected based on certain criteria to continue their
learning pathway by participating in the teachers’ mobility programs that
differentiate based on the country-specific practices for Inclusive STEAM
education that each program will be designed upon. The mobility training
programs concern all Inclusive STEAM educator roles, with an emphasis on
following roles: “Educator as inclusive STEAM teacher- trainer-tutor”,
“Educator as an Inclusive STEAM Education designer & creator”, “Educator
as a community member’ and “Educator as a growing Inclusive STEAM
professional”. The competences that each exchange program addresses, as

well as the structure of each program are presented in Chapter 7.
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The Massive Open Online Course (MOOC)

The MOOC titled “STEAM education for all learners: Incorporating STEAM
and Inclusive education practices in everyday teaching” supports the teachers’
professional development to build foundational understandings, strategies,
and competences for becoming Inclusive STEAM educators through self-
regulated learning and community building activities. Specifically, the MOOC
focuses on three thematic areas for which specific modules will be developed
to achieve relevant competences. The thematic areas are as follows:

1. STEAM education,
2. Inclusive and Special Education, and
3. Inclusive STEAM education.

The competences chosen to guide the development of the MOOC concern
mostly the educator role “Educator as inclusive STEAM teacher- trainer-tutor”.
Competences relevant to the “Educator as an Inclusive STEAM Education
designer and creator” and “Educator as a community member” roles are
addressed as well.

The main target group of the training program are pre- and in-service primary
school teachers. Nevertheless, the participation to the MOOC is open to all
individuals who have an interest in the aforementioned areas, such as
educators of all educational levels and subject areas (e.g., Science,
Technology, Arts), speciallinclusive education educators, school
managers/directors, undergraduate students in their last years of studies,
postgraduate students from non-formal educational institutions, educational
policy makers etc. The participants should have a background in education,
either through acquired teaching experience or by being enrolled or holding a
degree in Educational Sciences or a relevant field.

The structure of the MOOC

As shown in the Table below, the MOOC spans five weeks. Each week
concerns a thematic area and comprises of two to three modules addressing
four to six competences presented in the next subsections. Each week
requires an allocation of six to eight contact hours, apart from the first week
that requires approximately four to five hours of effort (part-time).

Table 3: The MOOC structure
Approx.
hours of
effort by the
participants

Week Thematic area Titles of the modules

M1.1. Structure of the MOOC and of
the training program

M2.1. The STE(A)M educational
approach

1 Introduction 4-5 hours

2 STEAM education 6-8 hours
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Inclusive and M3.1. Inclusive and Special
Special education ~ Education approaches

M4.1. Introducing Inclusive and
Special education strategies in
Inclusive STEAM STEAM activities/projects

education (partA)  M4.2. The influence of STEAM
education in Inclusive and Special
Education

M5.1 Educational practices for
Inclusive STEAM identifying and monitoring students’
education (part B)  needs in STEAM activities/projects

M5.2. EU educational policies

3 6-8 hours

6-8 hours

6-8 hours

All training content will be accessible online in various digital forms (e.g.,
presentations, videos, documents). All modules include self-running
presentations and forum activities for the participants to exchange
experiences, ideas, good practices, etc. It is noted that all participants can
easily access the MOOC with a smartphone, computer or tablet connected to
the internet and equipped with the standard peripherals.

The course will include pre and post-test surveys to evaluate participants'
knowledge, skills, and motivation. These surveys will serve as baseline
assessments for monitoring participants’ progress and for collecting valuable
feedback to improve the course. In addition, a short quiz mostly for self-
reflection purposes with multiple choice, true/false and/or matching type
guestions concludes each week of the MOOC.

In the next sections, the structure of the modules per week is presented, along
with the relevant competences and teachers’ needs it addresses.

5.1.1. Week 1: Introduction

During the first week, participants will be introduced to the overall course and
the platform. Specifically, the participants will explore and familiarize
themselves with the eLearning platform (e.g., tools, structure) and the format
of the training program (e.g., tutors, assignments, educational approach). In
addition, they will be informed about the SpicE project and the objectives of
the training program for enhancing their motivation in becoming competent
Inclusive STEAM educators. Finally, the participants will introduce themselves
to the overall community to initiate the building of a constructive dialogue and
exchange of good practices within the community.

The learning objectives of the introductory module are as follows:

- Become familiar with the learning environment (modules, duration,
assignments/assessment/badges system).

- Interact with other learners in the e-learning community and become
familiar with its tools and features.
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- Become motivated to include Inclusive STEAM practices in their

class/school.
- Participate and collaborate in local, national, and international
educational communities, including schools and educators

(Competence 4.1.1)
Week 1 comprises of the following three modules:

M1.1. Structure of the MOOC and the training program. In this module, the
background and rationale of the MOOC will be presented, as well as the
overall learning objectives, requirements, and structure of the MOOC. In
addition, the learners will familiarize themselves with the platform and the
ways they can interact with peers, and the MOOC tutors.

M1.2. The SpicE project.In this module, participants will be introduced to the
SpicE project and its approach, and the importance of Inclusive STEAM
education.

M1.3. Building a community of Inclusive STEAM educators. With the use
of the forum, the learners will introduce themselves to the rest of the
participants. The participants will be able to exchange experiences and good
practices, mention their expectations of the training program etc.

5.1.2. Week 2: STEAM education

During the second week of the MOOC, teachers’ needs related to the
development of understanding and strategies relevant to STEAM education
will be addressed, by focusing on the development of four relevant
competences, as shown in Table 4. The overall goal of Week 2 is to develop a
foundational theoretical background of STEAM education (relevant
frameworks, teaching practices for developing students’ STEAM skKills,
exemplary cases of STEAM education activities, etc.).

Table 4: Teachers’ needs and competences addressed during week 2

Competences (as derived from D2.2
STEAM Educator Competence
Framework)

1.1.2. Demonstrate and apply
knowledge of the STEAM education

Needs expressed by teachers (as
derived from D2.1. Gap Analysis)

To know the theoretical background of
STEAM education.

approach
Training in teaching methodologies for 2.3.1. Facilitate all learners’ STEAM
each of the STEAM fields. competences

1.5.1. Assess and analyze individual
learners’ activity/project performance in
Inclusive STEAM classrooms

4.1.1. Participate and collaborate in
local, national, and international
educational communities, including
schools and educators
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Week 2 comprises of the following three modules:

M2.1. The STE(A)M educational approach (corresponding to
competences 1.1.2 and 4.1.1.). This module provides an overview of the
STEAM approach, based on relevant literature (why do STEAM, what is the
difference between STEAM and STEM, the different STEAM approaches,
what is the role of the educator and of the student during a STEAM
activity/project).

M2.2. Developing students’ STEAM competences (corresponding to
competences 2.3.1. and 4.1.1.)). This module focuses on presenting
educational strategies and tools for developing students’ STEAM
competences (what competences should a STEAM activity/project address,
how to select and use suitable educational content, what educational
strategies can an educator integrate in a STEAM lesson, what software, apps
and tools can enhance STEAM learning and teaching).

M2.3. Assessment in STEAM activities/projects (corresponding to
competences 1.5.1. and 4.1.1). This module focuses on familiarizing
participants in formative and summative assessment methods to identify
students’ progress in STEAM activities/projects.

5.1.3. Week 3: Inclusive and Special education

During the third week of the MOOC, teachers’ needs related to the
development of understanding and strategies of Inclusive education will be
addressed, by focusing on the development of five relevant competences as
shown in Table 5.

Table 5: Teachers’ needs and competences addressed during week 3

Competences (as derived from D2.2
STEAM Educator Competence
Framework)

To know practical solutions for the 1.1.1. Demonstrate and apply
educational inclusion of students with knowledge of Inclusive and Special
mild disabilities. Education

2.2.1. ldentify and select appropriate
To know methods of educational resources and (Assistive Technology)
assessment of students with mild tools for Inclusive STEAM Education

Needs expressed by teachers (as
derived from D2.1. Gap Analysis)

disabilities. 2.3.2. Facilitate all learners’ Inclusive
competences

Training in teaching methodologies for 1 5 1 Assess and analyze individual

students with mild disabilities. learners’ activity/project performance in

Inclusive STEAM classrooms
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4.1.1. Participate and collaborate in
local, national, and international
educational communities, including
schools and educators

The three modules that are clustered in Week 3 are as follows:

M3.1. Inclusive and Special Education Approaches (corresponding to
competences 1.1.1. and 4.1.1.). This module focuses on presenting key
principles of Inclusive and Special Education, the differences between
Inclusive and Special education, as well as relevant educational approaches.

M3.2. Practical solutions and strategies for Inclusive and Special
Education (corresponding to competences 2.2.1, 2.3.2 and 4.1.1.). This
module focuses on presenting a variety of educational strategies (e.g., UDL)
for addressing learners’ individual needs, as well as Assistive Technology
solutions and practices on how to incorporate relevant tools.

M3.3. Assessment for Inclusive Education (corresponding to
competences 1.5.1 and 4.1.1.). This module focuses on presenting formative
and summative assessment methods to identify all learners’ needs and
progress.

5.1.4. Week 4 and 5: Inclusive STEAM education

During the third and fourth week of the MOOC, learners will develop
understanding and educational strategies relevant to Inclusive STEAM
education, based on related competences as shown in Table 6.

Table 6: Teachers’ needs and competences addressed during week 4 and 5

Needs expressed by teachers (as Competences (as derived from D2.2

Co-funded by the
Erasmus+ Programme
of the European Union

derived from D2.1. Gap Analysis)

To know practical solutions for the
educational inclusion of students with
mild disabilities.

To know methods of educational
assessment of students with mild
disabilities.

Training in teaching methodologies for
students with mild disabilities.
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STEAM Educator Competence
Framework)

1.1.3. Identify and examine the impact
of STEAM Education in Inclusive
Educational Environments
1.2.1. Assess, analyze and monitor
learners’ needs in Inclusive STEAM
context
1.2.2. Develop learners’ profiles for
Inclusive STEAM Education

1.3.2. Apply inclusive STEAM teaching
and learning techniques in Inclusive
STEAM classrooms

4.2.1. Implement policies that promote
STEAM Education and Inclusion
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4.1.1. Participate and collaborate in
local, national, and international
educational communities, including
schools and educators

Week 4 is divided into two modules:

M4.1. Introducing Inclusive and Special education strategies in STEAM
activities/projects (corresponding to competences 1.1.3. and 4.1.1). This
module showcases strategies (e.g., UDL, DI, ILP) on how inclusive
approaches can augment the learning impact and enhance skills development
during a STEAM activity/project.

M4.2. The influence of STEAM education in Inclusive and Special
Education (corresponding to competences 1.3.2. and 4.1.1). This module
focuses on how STEAM education approaches and practices can facilitate the
development of all learners’ needed knowledge and skills.

Week 5 is divided into two modules:

M5.1. Educational practices for identifying and monitoring students’
needs in STEAM activities/projects (corresponding to competences
1.2.1, 1.2.2. and 4.1.1). In this module, teachers will be confronted with
practical solutions for monitoring the needs, as well as how to combine
knowledge from learners’ needs assessment and identification, screening of
learners’ (possible) signs of disabilities and pedagogical STEAM learners’
assessment for creating learners’ profiles for Inclusive STEAM Education.

M5.2. EU educational policies (corresponding to competences 4.2.1. and
4.1.1). EU education policies and procedures for Inclusion and STEAM
education (e.g., European Pillar of Social Rights) will be presented and
discussed in relevance to the role of an Inclusive STEAM educator.
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The blended learning course

The blended learning course titled “Becoming an Inclusive STEAM educator:
educational practices for pre- and in-service teachers” builds on the
foundational knowledge educators developed through their participation in the
MOOC and aims to extend the participants’ development of more in-depth
understanding, strategies, and skills relevant to Inclusive STEAM education,
while considering the diverse needs of pre-service and in-service teachers (as
indicated by D2.1 “Gap Analysis” (University of Macedonia, 2023) and
relevant literature). The competences chosen to guide the development of the
blended learning course concern all Inclusive STEAM educator roles, with an
emphasis on following roles: “Educator as Inclusive STEAM teacher- trainer-
tutor”, “Educator as an Inclusive STEAM Education designer and creator”,
“Inclusive STEAM Education orchestrator” and “Educator as a community
member”.

In the Table below, the diverse needs of in-service and pre-service teachers in
respect to the competences addressed through the course are presented.

Table 7: Pre-service and in-service teachers’ needs, and related competences

addressed through the blended learning course

Competences to be addressed in the

blended course (as derived from D2.2
STEAM Educator Competence

Needs expressed by pre-service
teachers (as derived from D2.1. Gap

Analysis)
Framework)
To know the theoretical background of 1.1.1. Demonstrate and apply
STEAM education. knowledge of Inclusive and Special
Education
Training in teaching methodologies for 1.1.2. Demonstrate and apply
pupils with mild disabilities. knowledge of the STEAM education
approach
To know practical solutions for the 1.1.3. Identify and examine the impact of
educational inclusion of students with STEAM Education in Inclusive
mild disabilities. Educational Environments
2.1.3. Design and adapt Inclusive
Acquire competences to know how to STEAM educational activities and

use STEAM education as a context for projects

including students with mild disabilities 4.1.1. Participate and collaborate in

in general classroom learning activities local, national, and international
educational communities, including
schools and educators

4.1.2. Engage with industry
professionals and businesses

5.3.1. Select and use(self)reflective
practices and tools for Inclusive STEAM
Education
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Competences to be addressed in the
blended course (as derived from D2.2
STEAM Educator Competence

Needs expressed by in-service
teachers (as derived from D2.1. Gap

Analysis) Framework)
To know practical solutions for the 1.1.1. Demonstrate and apply
educational inclusion of students with knowledge of Inclusive and Special
mild disabilities. Education

1.1.2. Demonstrate and apply

Training in teaching methodologies for knowledge of the STEAM education

pupils with mild disabilities.

approach
To learn about ideas for incorporating 1.6.1. Ensure accessibility and inclusion
STEAM education into everyday school  in Inclusive STEAM educational
practice. procedure
o 2.1.3. Design and adapt Inclusive
To learn about methods of organizing STEAM educational activities and
integrated STEAM classes projects

3.1.1. Apply spatial and physical
organization methods in inclusive
STEAM Classrooms

Acquire competences to know how to
use STEAM education as a context for
including students with mild disabilities

in general classroom learning activities. 4.1.2. Engage with industry

professionals and businesses

5.3.1. Select and use(self)reflective
practices and tools for Inclusive STEAM
Education

The blended learning course concerns pre-service and in-service primary
school teachers who successfully completed the MOOC and expressed
interest in participating in the next phase of the training program. If the
number of participants who express interest and meet the aforementioned
standards is beyond the number of participants that can be accepted for
participation, additional selection criteria will be considered, such as
participants’ performance in the MOOC, active engagement in the community
building activities, and professional background with the ultimate goal of
creating a diverse-interdisciplinary group of Inclusive STEAM educators.

Structure of the blended learning course

As shown in the Table below, the blended learning course spans five weeks
and it includes modules for pre-service and in-service teachers. Apart from the
Introduction module, which refers to both pre- and in-service teachers, the rest
of the modules focus on either pre-service or in-service teachers’ needs.
Nevertheless, some of the modules are open for optional participation for all
educators.
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It is noted that the structure of the blended learning program is flexible, and it
is possible that it will be readjusted after the completion of the MOOC and the
received feedback by both participants and consortium members, based on
possible emerging needs and requests of the participants.

Table 8: The structure of the blended learning course

Approx.
hours of
effort by the
participants

Week Module title Participants

1 B1. Introduction Pre-service and in- 2-3 hours

service teachers
BP2.Theoretical
underpinnings of Inclusive and Pre-service teachers 3 hours
Special education

2 Bl12.Theoretical underpinnings
of Inclusive and STEAM In-service teachers 3 hours
education
BP3.Theoretical
underpinnings of STEAM Pre-service teachers 3 hours

3 education
BI13.Accessibility and inclusion
in STEAM education
BP4.The added value of
STEAM Education in Inclusive Pre-service teachers 3 hours
4 Educational Environments
Bl4. Designing inclusive

In-service teachers 3 hours

STEAM education activities In-service teachers 3 hours
BP5. Adapting inclusive .
STEAM education activities Pre-service teachers 3 hours
5 — .
BI5. Organization methods in .
In-service teachers 3 hours

inclusive STEAM Classrooms

The blended course will be delivered on an eLearning platform. Some material
and activities will be delivered digitally in various forms (e.g., presentations,
videos, online documents, activities, etc.) during online asynchronous
sessions, and others will be delivered through synchronous online tutoring
sessions with real-time engagement and interaction of the participants, mainly
through collaborative and interactive activities. Self-reflection journals and/or
short assignments relevant to the content of the respective module will
conclude each week.

It is noted that all participants can easily access the course with a
smartphone, computer or tablet connected to the internet and equipped with
the standard peripherals.

A brief description of each module is provided below:

B1l. Introduction (corresponds to competence 4.1.1 and 4.1.2). This
module refers to both pre- and in-service teachers. The participants will be
introduced to the overall course and the platform. Specifically, the participants
37
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will explore and familiarize themselves with the eLearning platform (e.g., tools,
structure), the format of the training program (e.g., tutors, assignments,
educational approach, options for non-compulsory participation in different
modules) and interact with the tutors and the rest of the participants to
exchange views about Inclusive STEAM education, share experiences and
expectations for the training program.

BP2. Theoretical underpinnings of Inclusive and Special education
(corresponds to competences 1.1.1, 4.1.1, 4.1.2 and 5.3.1). This module
builds on the MOOC’s modules M3.1 - M3.3 (Week 3, Inclusive and Special
education) and it focuses on describing key characteristics of instructional
means for inclusive and special education, as well as when and how relevant
educational strategies can be utilized during teaching and learning. Pre-
service teachers (and in-service teachers who wish to participate) will use
different strategies in case-based scenarios to implement relevant strategies
and instructional means.

Bl2. Theoretical underpinnings of Inclusive and STEAM education
(corresponds to competences 1.1.1, 1.1.2, 4.1.1, 4.1.2 and 5.3.1). This
module builds on the MOOC’s modules M2.1 - M2.3 (Week 2, STEAM
education) and M3.1 - M3.3 (Week 3, Inclusive and Special education). During
this module, in-service teachers will make use of instructional means for
Special Education (e.g., ILP), apply DI strategies in STEAM case-based
scenarios and explore when and why inclusive education practices can be
employed in STEAM education activities/projects.

BP3. Theoretical underpinnings of STEAM education (corresponds to
competences 1.1.2, 4.1.1, 4.1.2 and 5.3.1). This module builds on the
MOOC’s modules M2.1 - M2.3 (Week 2, STEAM education) and it focuses on
presenting existing STEAM frameworks and strategies on how and when each
framework can be utilized during teaching and learning via case-based
scenarios. This module refers to pre-service teachers, as well as in-service
teachers that wish to develop a more in-depth understanding of STEAM
education.

BI3. Accessibility and Inclusion in STEAM education (corresponds to
competences 1.6.1, 4.1.1, 4.1.2 and 5.3.1). This module builds mostly on the
MOOC’s modules M3.1, M3.2 and M5.4. In-service teachers will be involved
in brainstorming, discussion and reflection activities for inclusion and diversity
issues within the classroom to be able to reassure access of all learners and
to address prejudice and stereotypes. This is an optional module for pre-
service teachers.

BP4.The added value of STEAM Education in Inclusive Educational
Environments corresponds to competences 1.1.3,4.1.1, 4.1.2 and 5.3.1).
This module builds on the MOOC’s modules M4.1 and M4.2 (Week 4,
Inclusive STEAM education). It refers to pre-service teachers and focuses on
presenting the added value of the STEAM approach in the creation of
educational scenarios whose aims could not be achieved through traditional
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teaching methods and to explore the main prerequisites for its successful
application.

Bl4. Designing inclusive STEAM education activities (corresponds to
competences 2.1.3, 4.1.1, 4.1.2 and 5.3.1). This module builds on the
MOOC’s modules M4.1 — M5.1 (Week 4 and 5, Inclusive STEAM education).
During this module, in-service teachers will design Inclusive STEAM activities
and adapt existing activities on the grounds of Inclusive STEAM education
practices.

BP5. Adapting inclusive STEAM education activities (corresponds to
competences 2.1.3, 4.1.1, 4.1.2 and 5.3.1). This module builds on the
MOOC’s modules M4.1 — M5.1 (Week 4 and 5, Inclusive STEAM education).
During this module, pre-service teachers will adapt existing Inclusive STEAM
activities to specific instructional environments on the grounds of Inclusive
STEAM education practices.

BI5. Organization methods in inclusive STEAM Classrooms
(corresponds to competences 3.1.1, 4.1.1, 4.1.2 and 5.3.1). This module
builds on the MOOC’s modules M3.2, M3.3 and M5.1. focuses on presenting
practices on how to prepare, arrange and organize the classroom based on
learners’ needs for Inclusive STEAM activities/projects. This module concerns
in-service teachers, and it is a non-mandatory module for pre-service
teachers.
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The Mobility Training Programs

The third phase of the SpicE training program concerns the four mobility
programs which will be carried out in Cyprus (University of Cyprus as the
hosting organization), Bulgaria (TUNI as the hosting organization), Spain
(University of Alicante as the hosting organization) and Greece (University of
Macedonia as the hosting organization) respectively. The mobility training
programs aim at extending the competences that educators developed
through their participation in the MOOC and the blended learning courses,
while at the same time gives priority on the teachers’ development of more in-
depth understanding, strategies and skills through exploiting the expertise of
the hosting organizations and country-specific good practices. The
competences chosen to guide the design of the mobility programs concern all
Inclusive STEAM educator roles, with an emphasis on following roles:
‘Educator as Inclusive STEAM teacher- trainer-tutor’, “Educator as an
Inclusive STEAM Education designer and creator”, “Educator as a community
member “and “Educator as a growing Inclusive STEAM professional”.

The duration of each program will be five days (two travelling days and three
days of training) and 48 educators will be chosen to participate, 12 from each
country (Cyprus, Greece, Bulgaria and Spain). These participants will have
successfully completed the MOOC and the Blended Learning courses and will
have expressed interest in continuing their participation in exchange
program(s). If the number of participants who express interest and meet the
aforementioned standards is beyond the number of participants that can be
accepted for participation, additional selection criteria will be considered, such
as performance in the previous training programs, active engagement in the
community building activities and professional background with the ultimate
goal of creating a diverse-interdisciplinary group of Inclusive STEAM
educators.

The four mobility programs are presented in the next sub-sections.

STEAM and Special Education pedagogy while working with
children with mild disabilities and Bulgarian best practices

This program was designed by TUNI, and it will be carried out in Bulgaria. The
overarching goals pertain to teachers’ acquiring knowledge relating to STEAM
and Special Education pedagogy while working with children with learning
disabilities, to develop Inclusive STEAM education activities/projects and learn
more about relevant Bulgarian best practices that can facilitate their own
teaching practice. Below, teachers’ needs that will be addressed in this
program for each of the three days, as well as educators’ competences that
will be enhanced are presented in Table 9.
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Table 9: Teachers’ needs and competences addressed for the TUNI exchange

program

Needs expressed by teachers (as
derived from D2.1. Gap Analysis)

Day 1

Practical solutions for the Educational
Inclusion of students with Mild
Disabilities

Ideas for incorporating STEAM
Education in the daily school practice

Day 2

Ways for adapting the general school
curriculum to the needs of students with
mild disabilities

Day 3

Using STEAM Education as context for
including students with Mild Disabilities
in the learning activities of the general
classroom

Competences (as derived from D2.2
STEAM Educator Competence
Framework)

1.3.1. Integrate learners’ prior
knowledge and skills in Inclusive
STEAM Educational procedure

1.3.2. Apply Inclusive STEAM teaching
and learning techniques in Inclusive
STEAM classrooms

1.6.1. Ensure accessibility and inclusion
in Inclusive STEAM educational
procedure

1.6.2. Ensure all learners’ active
engagement in Inclusive STEAM
activities/ projects

3.1.1. Apply spatial and physical
organization methods in inclusive
STEAM Classrooms

3.1.3 Apply time management and
learning organization methods for
Inclusive STEAM activities and projects

During the first day of the training, the participants’ expectations, priorities and
needs in relation to the implementation of STEAM for children/students with
mild disabilities will be presented and a discussion for whether these
expectations are similar/overlapping with those of the participants will be
facilitated. Then, a presentation of teaching techniques and group work to
generate ideas for activities will follow. The first day will conclude with a
discussion of ideas, a reflection of what was learned and the completion of an
end-of-day self-assessment tool.

The second day of the workshops will engage participants in activities that
focus more on applying teaching methods and techniques of Inclusive STEAM
education. This process will be initiated with a discussion of the first day’s
training and presentations for linking STEAM and inclusive education, as well
as about inclusion techniques for children with mild disabilities. Group work on
different case studies related to the implementation of STEAM activities will
follow and the day will be concluded with a discussion of the advantages and
disadvantages of the techniques presented, as well as a reflection of what
was learned, processed, and appreciated.

The third and final day of the Bulgarian mobility program focuses on methods
for realizing STEAM with children with mild disabilities, issues relevant to the
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management of STEAM activities and projects, good practices, and the
creation of teaching and learning materials. Specifically, the training will begin
with a discussion and a presentation of different methods, with a focus on
presenting Bulgarian best practices. Next, the participants will collaborate to
develop teaching and learning materials in the form of lesson designs, activity
sequence progressions, etc. The day will conclude with a discussion and
reflection and the provision of feedback for the overall mobility program.

Different methods will be applied for monitoring and assessing participants’
learning and the level that the program meets their needs. For example, the
group activities will incorporate peer or self-assessment criteria and reflection
and wrapping-up activities at the end of each day will also be utilized for
evaluation purposes, as well as the feedback provided by the participants that
will be collected with an anonymous questionnaire.

Curriculum adaptations for implementing Inclusive STEAM
Education

This program was designed by University of Macedonia, and it will be carried
out in Thessaloniki, Greece. The overarching goals are for teachers to acquire
knowledge relating to using UDL for STEAM in Special Education and
instructional design, to develop Inclusive STEAM education activities/projects
and learn more about relevant Greek best practices that can facilitate their
own teaching practice. Below, teachers’ needs that will be addressed in this
program for each of the three days, as well as educators’ competences that
will be enhanced are presented in the Table 10.

Table 10: Teachers’ needs and competences addressed for the UoM exchange
program

Competences (as derived from D2.2
STEAM Educator Competence
Framework)

Needs expressed by teachers (as
derived from D2.1. Gap Analysis)

Day 1
To know the ways of adapting the

general school curriculum to the needs
of pupils

2.1.1. Design and adapt Inclusive
STEAM  Education curriculum  of
STEAM-related general and special
education disciplines

Day 2

To know the ways of adapting the
general school curriculum to the needs
of pupils

2.1.1. Design and adapt Inclusive
STEAM  Education  curriculum  of
STEAM-related general and special
education disciplines

Day 3

To know the ways of adapting the
general school curriculum to the needs
of pupils

2.1.1. Design and adapt Inclusive
STEAM  Education  curriculum  of
STEAM-related general and special
education disciplines
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The goal of the first day of training is to merge STEAM- related disciplines’
goals and Inclusive Education’s goals to define Inclusive STEAM Education
goals. To do so, educators will be engaged in self-reflection activities at the
beginning of the training to reveal their experiences, ideas, prior knowledge
etc., a presentation will follow along with group work and relevant
assignments to formulate clear, observable, and measurable STEAM and
inclusive education goals. The day will conclude with group reflection and
discussion on this topic.

Following the same format as day 1, educators during the second and third
day of training will adapt the transdisciplinary STEAM curriculum and goals
into Inclusive STEAM curriculum and goals to address and meet all learners’
needs with the use of frameworks such as UDL.

For monitoring and assessing participants’ learning and the level that the
program meets their needs, methods such as self-reflection and assignments
will be utilized, as well as information deriving from performance tasks and the
developed lesson plans.

Organization and Assessment Methodologies for Inclusive
STEAM Education and Spanish Good Practices

This program was designed by University of Alicante, and it will be carried out
in Spain. The overarching goals of this training program are for teachers to
acquire knowledge relating to assessment and optimization of in school
Inclusive STEAM education, to develop Inclusive STEAM education
activities/projects and learn more about relevant Spanish best practices that
can facilitate their own teaching practice. Below, teachers’ needs that will be
addressed in this program for each of the three days, as well as educators’
competences that will be enhanced are presented in Table 11.

Table 11: Teachers’ needs and competences addressed for the UA exchange
program

Competences (as derived from D2.2
STEAM Educator Competence
Framework)

Needs expressed by teachers (as
derived from D2.1. Gap Analysis)

Day 1
To learn about methods of organizing

integrated STEAM classes 3.1.2. Apply educational resources

management methods in Inclusive
STEAM Education activities and
projects

4.1.1. Participate and collaborate in
local, national, and international
educational communities, including
schools and educators
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Day 2
To know methods of educational 1.5.1. Assess and analyze individual
assessment of students with mild learners’ activity/project performance in
disabilities Inclusive STEAM classrooms
1.5.4. Develop learners’ STEAM
portfolios
4.1.1. Participate and collaborate in
local, national, and international
educational communities, including
schools and educators
Day 3
Learning procedures to determine the 1.5.1.Assess and analyze individual
school progress of all pupils learners’ activity/project performance in

Inclusive STEAM classrooms

2.2.2. Design, create and adapt
appropriate resources and Instructions
for Inclusive STEAM Education

4.1.1. Participate and collaborate in
local, national, and international
educational communities, including
schools and educators

5.3.1. Select and use(self)reflective
practices and tools for Inclusive STEAM
Education

During the first day of training, teaching organization methodologies for
Inclusive STEAM education will be applied. The day will begin with a self-
diagnostic instrument for identifying participants’ prior knowledge and
experiences and it will continue with a presentation of methodologies that
enable teachers to organize their class in an effective manner (e.g.,
collaborative learning, challenge-based learning, project-based learning).
Group work and role play will follow to put into practice these methodologies
in a simulated environment. The first day will conclude by filling in a self-
reflection tool to compare prior knowledge to newly acquired information and
practices, as well as the provision of feedback about the session by the
participants.

The second day focuses on the development of understanding and skills
relevant to assessment and especially on the development of learners’
STEAM portfolios. Initially, teachers will complete a self-diagnostic tool to
express their knowledge with regard to assessment tools and instruments.
Then, different assessment methodologies and instruments that could be
utilized in Inclusive STEAM education (e.g., portfolio, apps to monitor
students’ progress, tools for providing immediate feedback) will be presented
and discussed. Group work and role play to put into practice the development
of learners’ STEAM portfolios will follow. For concluding the training, teachers
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will be asked to self-reflect on what was learned and provide feedback about
the session.

The third day will focus more on the design and application of assessment
and monitoring tools. Specifically, teachers will complete a self-diagnostic tool
to identify prior knowledge and experiences in applying assessment
procedures followed by an introduction on how to develop a portfolio,
evaluation rubrics and checklists, as well as ways to integrate them in the
learning process. General guidelines on the use of web applications to assess
student progress (e.g., Quizzizz, Class Dojo, Kahoot, Mentimeter, etc.) will
also be presented. Then, a case-based scenario will be provided to
participants and through group work they will develop and/or select
appropriate applications and instruments to evaluate students. All groups will
present and discuss their ideas and the training will end with self-reflection
and provision of feedback for the overall training.

For monitoring and assessing participants’ learning and the level that the
program meets their needs, methods such as self and peer reflection will be
utilized, as well as information deriving from task performance and the
educational material developed by the participants will be collected.

Inclusive STEAM Education in General Classroom Learning
Activities and Cypriot Good Practices

This program was designed by University of Cyprus and will be carried out in
Cyprus. The overarching goals of this training program are for teachers to
acquire knowledge relating to curriculum design and evaluation with respect to
inquiry-based learning, STEAM and Special Education, to develop Inclusive
STEAM education activities/projects and learn more about relevant Cypriot
best practices that can facilitate their own teaching practice. Below, teachers’
needs that will be addressed in this program for each of the three days, as
well as educators’ competences that will be enhanced are presented in Table
12.

Table 12: Teachers’ needs and competences addressed for the UCY exchange
program

Competences (as derived from D2.2
STEAM Educator Competence
Framework)

Needs expressed by teachers (as
derived from D2.1. Gap Analysis)

Day 1

Acquire competences to know how to 5.1.3. Develop and apply learning to

use STEAM education as a context for learn transferable skills

including students with mild disabilities 5.3.1. Select and use(self)reflective

in general classroom learning activities  practices and tools for Inclusive STEAM
Education
4.1.1. Participate and collaborate in
local, national, and international
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Acquire competences to know how to
use STEAM education as a context for
including students with mild disabilities
in general classroom learning activities

educational communities, including
schools and educators

2.2.2. Design, create and adapt
appropriate resources and Instructions
for Inclusive STEAM Education

5.3.1. Select and use(self)reflective
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practices and tools for Inclusive STEAM
Education
Day 3
Acquire competences to know how to
use STEAM education as a context for
including students with mild disabilities
in general classroom learning activities

2.3.1. Facilitate all learners’ STEAM
competences

5.3.1. Select and use(self)reflective
practices and tools for Inclusive STEAM
Education

During the first day of training, teachers as learners participate in simulated
Inclusive STEAM hands-on activities and then, as thinkers, reflect on their
experiences and identify the rationale/ learning objective(s) behind the activity
sequence they engaged with as learners.

During the second day, teachers as designers of Inclusive STEAM education
utilize the experiences of Day 1 for modifying science-oriented curriculum to
address learners’ needs in group work. Groups then present their curriculum
design proposals and receive feedback from peers. Finally, participants will
reflect on acquired feedback to improve their designs.

The third day of training will start with a presentation on Inclusive STEAM
competences and a Differentiation tool. Next, teachers will revise their
curriculum designs to integrate goals relevant to the development of all
learners’ skills and finally, they will reflect on acquired feedback and overall
experiences.

For monitoring and assessing participants’ learning and the level that the
program meets their needs, methods such as self-reflection and assignments
will be utilized, as well as information deriving from performance tasks and the
developed curriculum designs will also be applied.
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Future steps

The first priority of D3.1 was to design and develop a Joint STEAM Curriculum
for Special Education. The work undertaken in the context of D3.1 contributed
towards this direction, and thus the proposed designed curriculum will be used
as the pilar for addressing the second priority of WP3, that is the development
of a STEAM Training Programme for Special Education. In doing so, we will
proceed with transforming the curriculum designed in D3.1 into a training
programme tailored to national requirements, specify the didactical
approaches that will be followed for the delivery of each phase of the training,
define learning objectives and learning outcomes based on the selected
competences that have been encapsulated in training modules of each
training programme, and compile all these in an application guide to facilitate
its implementation. The data that will be collected from all partners with regard
to curriculum conformance with their institutional and/or national policies and
frameworks will also be taken into consideration when designing the training
program.
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Annexes

Annex 1: The template provided to university partners for developing
their mobility exchange program

Title of the mobility training course:

Participants: 48 teachers (12 per country) that also participated in the previous
phases of the training program
Duration: 3 days (plus two travelling days)

Needs expressed by Competences (as derived

teachers from D2.2 Competence
(as derived from D2.1. Framework from STEAM) Format of the course
Gap Analysis) — learning objectives
Day 1:
Day 2:
Day 3:

Suggestions for UCY’s training program:

NEED: To know practical solutions for the educational inclusion of students
with mild disabilities.

NEED: Acquire competences to know how to use STEAM education as a
context for including students with mild disabilities in general classroom
learning activities

2.2.2. Design, create and adapt appropriate resources and Instructions for Inclusive
STEAM Education

- To modify and develop existing Inclusive STEAM content/ instructions in order to
meet each learners’ needs

Suggestion for the TUNI training program:

NEED: To learn about methods of organizing integrated STEAM classes

3.1.2. Apply educational resources’ management methods in Inclusive STEAM
Education activities and projects

- To organize and prepare the necessary materials and educational resources for
Inclusive STEAM related activities/ projects.

Suggestion for the UoM training program:
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NEED: To know the ways of adapting the general school curriculum to the
needs of pupils

2.1.1. Design and adapt Inclusive STEAM Education curriculum of STEAM-related
general and special education disciplines

- To formulate clear, observable, and measurable STEAM -related disciplines
goals

- To recognize design methods for creating transdisciplinary/ integrative curriculum
(e.g. backward design, collaborative design etc.)

- To select and implement appropriate design method to create flexible
transdisciplinary STEAM curriculum based on real life problems
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